Abstract
other was confounded by the self-activating activity of DME.2 NTD in yeast two-hybrid assay out an important interacting partner required to activate DME through conformational change conformational constrain and can demethylate its target sites. It is also possible that the non- specific DNA binding activity of NTD competes with DME for target sites, thereby reducing the overall efficiency of DME. The molecular underpinning of how NTD induces DN effect remains 3 4 7 to be elucidated. From an evolutionary viewpoint, the use of an active DME-based accessory domains in addition to the conserved core suggests adjustments to the chromatin and 
Materials and Methods

5 6
Molecular Cloning of Constructs Used in this Study. All general molecular manipulations followed standard procedures (Sambrook et al. 1989) . Q5 3 5 8
High Fidelity DNA polymerase (NEB, Ipswich MA, USA) was used for PCR amplifications. PCR products were purified using AMPure XP beads (Beckman Coulter, Indianapolis IN, USA).
The sequences of all plasmid constructs were confirmed by sequencing (Eton, Research Triangle 3 6 1 Park NC, USA). All PCR primers and double-stranded DNA fragments were synthesized by A binary plasmid vector, pFGAMh, was modified to facilitate the generation of plasmid 3 6 5 constructs using the Gibson assembly method. In brief, the replication origins and T-DNA borders originated from pFGC5941 (GenBank Accession: AY310901). A hygromycin resistance with unique restriction sites XhoI and XbaI-SpeI was placed upstream octopine synthase XbaI, was used to generate plasmids pDME:DME CTD , pDME:nDME CTD and 3 7 2 pDME:GFP::DME CTD using the Gibson assembly method. The DME.2 upstream regulatory sequence (DMEpro; 2895 bp upstream of DME.2 translation start codon ATG) was PCR-
amplified using primer pair VeDME/P3R and Col-0 gDNA as template. The coding sequence of
linker-AGB (with a 6-Ala linker to its N-terminus; 3174 bp), was PCR-amplified using primer
pair lnAGBF/CTDVeR and Col-0 cDNA as template. To bridge these two fragments (DMEpro and linker-AGB), one of the following three DNA fragments was used in the assembly reactions. For pDME:DME CTD , a 50-bp fragment was generated by annealing DNA oligos ATGF and 3 7 9
ATGR. For pDME:SV40NLS::AGB, a 71-bp fragment was generated by annealing DNA oligos 3 8 0 1 8 S40F and S40R followed by two rounds of PCR reactions. For pDME:GFP::DME CTD , a 761-bp 3 8 1 fragment was PCR-amplified using primer pair p3GFPF/dmGFPR and plasmid DNA pGFP-JS An intermediate plasmid vector, DME-P3-attR-AGB, was generated by digesting plasmid 3 8 4 pDME:SV40NLS::AGB with restriction enzymes AflII and NcoI, and re-assembled with a 2800-3 8 5
bp fragment, which was produced through overlap PCR with 3 primer pairs, upAflII/P3attR,
P3attF/attAGBR and attAGBF/dnNcoI, and Col-0 gDNA, attR cassette and Col-0 cDNA as 3 8 7
templates. The resulting plasmid DME-P3-attR-AGB bears (1) the same 2895-bp regulatory BglII, and (3) AGB coding sequence (3156 bp). To generate pDME:DME FL , plasmid DME-P3-
attR-AGB was digested with XbaI and BglII, and assembled with a 2985-bp sequence, which
was generated through overlap PCR using primer pairs S1-5e/IN3R and IN3F/S1-5R, and Col-0
gDNA as template. The resulting plasmid pDME:DME FL carries the complete DME.2 coding sequence with no additional sequences.
The intermediate plasmid vector DME-P3-attR-AGB was digested with restriction enzymes 3 9 6
BglII and SpeI (to completely remove the AGB coding sequence), and re-assembled with a 786-
bp sequence, which included the coding sequence of GFP (with its start codon ATG changed to 3 9 8 TTG) and was PCR-amplified using primers ttGFPF and SpeGFPR and plasmid DNA pGFP-JS 3 9 9
as template. The resulting plasmid DME-P3-attR-GFP was used as an intermediate plasmid
vector to generate constructs pDME:DME NTD ::GFP and pDME:mDME NTD ::GFP. Plasmid DME-
P3-attR-GFP was digested with XbaI and BglII, and assembled with two DNA fragments: a 4 0 2 3289-bp sequence was PCR-amplified using primers S1-5F and dme2tR2 and Col-0 gDNA as the coding sequence of 6-Ala linker, and the coding sequence of GFP. Note the NTD coding 4 0 7
sequence included the first 86 bp of intron 4 of gene DME.2, and it was designed to mimic dme-4 0 8
2 T-DNA insertion. To generate pDME:mDME NTD ::GFP, the sequence of the first 1012 amnio 4 0 9
acid residues of DME.2 protein was converted to DNA sequence using program EMBOSS plasmid DME-P3-attR-GFP digested with XbaI and BglII, resulting construct 4 1 8 pDME:mNTDh::GFP. Genomic DNA were isolated from hand dissected, 7-9 DAP dme-2 endosperm that has been complemented by DME FL or nDME CTD (dme-2/dme-2;DME spiked with 50ng of unmethylated cl857 Sam7 Lambda DNA and subjected to one round of For each genotype, sequencing reads from three individual transgenic lines were combined.
3
Sequenced reads were mapped to the TAIR10 reference genomes and DNA methylation analyses were performed as previously described (Supplementary epigenetic effects that escape requirement of DME activity during gametogenesis because their 4 7 0 subsequent progeny are phenotypically normal and produces same level (~0.1%) of normal seeds. The DME/dme-2 heterozygous or dme-2/dme-2 homozygous lines in Col-gl background were analyzed with the χ 2 test. The probability that deviates from a 1:1 or 3:1 segregation ratio for 4 8 0 viable and aborted seeds was also calculated. The Ct values were normalized against ACT2 (At3g18780) mRNA or UBC (At5g25760) mRNA.
The abundance of mRNAs was expressed as relative to controls, with control values set to 1. The
error bars represent the standard deviation of 4 biological replicates. Protein domain analysis and phylogenetic inference
We utilized a domain-centric computational strategy to study DME and its related proteins.
9 7
Specifically, we identify DME homologs by using the iterative profile searches with PSI-BLAST 4 9 8
47 from the protein non-redundant (NR) database at National Center for Biotechnology
Information (NCBI). Multiple sequence alignments were built by the Promals 48 program, PhyML program 52 was used to determine the maximum-likelihood tree using the Jones-Taylor-
Thornton (JTT) model for amino acids substitution with a discrete gamma model (four categories
with gamma shape parameter: 1.096). The tree was rendered using MEGA Tree Explorer 53 . We thank Drs. Ping-Hung Hsieh and Jer-Young Lin for assistance in methylome analysis, Robert
Goldberg, Robert Fischer and Matthew Bauer for discussions during the course of this study. Intramural Research Program of the National Library of Medicine, NIH, USA.
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. complemented endosperm (DME canonical DME target sites in dme-2 mutant (black), DME combined DMRs are more or less hypomethylated in each independent line compared to dme-2 8 0 4
endosperm. windows between dme-2 endosperm relative to nDME CTD -complemented or WT endosperm. CG 8 0 9
methylation levels of DMRs unique to nDME CTD -complemented endosperm are also demethylated in nDME CTD -complemented endosperm (right). independent complementation lines. DME FL and nDME CTD expression levels are comparable
between the four of the six complementation lines used in the methylome study. Total RNA was in expression level between these two transgenes(t-test, p>0.4). site, and three pairs of C-terminal region primers (PC1-PC3) were used to assess endogenous in the DME diagram where T-DNA insertion site is shown. domain and the basic rich 3DR repeats. Bioinformatics analysis using available DME-like
sequences identified a ~ 120-amino-acid-long conserved region at the very N-termini among 8 3 0 DME-like proteins in angiosperms. This sequence is characterized by a highly conserved
WxPxTPxK motif that might function in protein-protein interactions. Further toward the C-
terminus is a stretch of basic amino acids rich region that serves as a nuclear localization signal.
This sequence consists of three direct repeats (3DR) reminiscent of the AT-hook motifs that may
bind DNA. length category, in dme-2 mutant (black), wild-type (white), or nDME CTD -complemented though nDME CTD complemented endosperm lack longer DMRs, these regions are also shorter
DMRs in nDME CTD -complemented endosperm. nDME CTD -1 nDME CTD -3 nDME CTD -2 nDME CTD -1 specific DMR nDME CTD -2 specific DMR nDME CTD -3 specific DMR dme-2 endosperm dme-2; nDME CTD -1 endosperm dme-2; nDME CTD -2 endosperm dme-2; nDME CTD -3 endosperm CG methylation level (%) dme-2 endosperm dme-2; DME FL -1 endosperm dme-2; DME FL -2 endosperm dme-2; DME FL -3 endosperm 
